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ABSTRACT 
This  paper w i l l  review t h e  e n t i r e  6-376 p r o j e c t  f rom h i s t o r y ,  experiment 
concept, const ruct ion,  t es t i ng ,  through pos t  f l i g h t  data reduct ion.  F o r  each 
o f  these top ics ,  one o r  two s p e c i f i c  experiments N i l 1  be used as an example t o  
develop t h a t  t o p i c .  Refer  t o  t a b l e  one f o r  a summary of t h e  14  experiments. 
INTRODUCTION 
When 6-376 f l i e s  i t  w i l l  be no smal l  accomplishment bu t  t h e  r e s u l t  o f  
years o f  hard  work by groups o f  students, teachers, and sponsors. 6-376 i s  a 
p r o j e c t  begun i n  1982 and conta ins 14 experiments f rom e leven Maryland p u b l i c  
h igh  schools. I t  i s  sponsored by O r b i t a l  Systems, Ltd., i n  Lanham, Maryland. 
The p r o j e c t  conta ins fou r  b i o l o g i c a l  experiments, t h r e e  m ic rob io log i ca l  
experiments, two ma te r ia l s  processing experiments and f i v e  phys ica l  science 
experiments. The main power supply i s  e i g h t  l a n t e r n  b a t t e r i e s  equ iva len t  t o  
128 D c e l l s  i n  12V and 5V busses. Twelve experiments r e q u i r e  power f rom t h e  
main power supply. There are  th ree  35mm cameras. Ten experiments developed 
t h e i r  own t i m i n g  c o n t r o l  c a p a b i l i t y  t o  perform m u l t i p l e  func t i ons  a t  s p e c i f i e d  
i n t e r v a l s .  E i g h t  experiments a c t i v a t e  t h e i r  experiment by app ly ing  a f o r c e  t o  
combine two ob jec ts  separated by a b a r r i e r  - though each so lved t h e  problem 
d i f f e r e n t l y .  Th is  p r o j e c t  i s  a testament t o  t h e  c r e a t i v i t y  and ingenu i t y  of 
today 's  h igh  school s tudent  when a chal lenge i s  f r e e l y  accepted. 
The chal lenge was t o  design, develop, b u i l d  and d e l i v e r  a m ic rog rav i t y  
experiment. 
can. Each group o f  students organized i t s e l f  w i t h  a teacher  se rv ing  as an 
adv i so r  and decided on a concept f o r  t h e i  r experiment. 
group t o  determine t h e  complexi ty o f  t h e i r  experiment and produce a workable 
design. They cou ld  chose t o  seek ou ts ide  he lp  o r  design and b u i l d  t o t a l l y  i n -  
house. A f t e r  a workable design was completed, t h e  groups b u i l t  and t e s t e d  and 
redesigned u n t i l  i t  r e a l l y  worked. Even a t  t h e  t ime  o f  t h i s  paper, t h e  work 
and t e s t i n g  continues. 
It must be safe, se l f -conta ined,  and requ i re  on ly  power f rom t h e  
I t was then up t o  t h e  
99 
https://ntrs.nasa.gov/search.jsp?R=19880008321 2020-03-20T08:15:11+00:00Z
H I STOR Y 
Each experiment has a un ique and i n t e r e s t i n g  h i s t o r y .  The P l a n a r i a  
p r o j e c t ' s  o r i g i n a l  proposal  t o  examine t h e  e f f e c t  o f  m i c r o g r a v i t y  on t h e  
regenera t ion  of worms was made by two j u n i o r s  i n  t h e  s p r i n g  o f  1982. 
w o r k i n g  group was formed and began i t s  research i n  t h e  f a l l  o f  1982; 
f o r t u n a t e l y  most o f  t h e  members were freshman and remained a c t i v e  members o f  
t h e  group throughout  t h e i r  f o u r  years  o f  h i g h  school .  The work ing  ph i losophy 
o f  t h e  o r i g i n a l  P l a n a r i a  group was t o  complete t h e  p r o j e c t  w i t h  a minimal 
amount o f  o u t s i d e  he lp .  T h i s  r e s u l t e d  i n  s low progress and much t r i a l - a n d -  
e r r o r  l e a r n i n g  b u t  much va luab le  exper ience i n  problem so lv ing .  
The 
Because o f  i t s  a b i l i t y  t o  regenerate q u i c k l y ,  i t s  hardiness, and t h e  
e x t e n t  o f  p r e v i o u s  study of i t s  regenerat ion,  t h e  P l a n a r i a n  was chosen as t h e  
exper imenta l  animal. The b i g g e s t  cha l lenge arose i n  d e s i g n i n g  a c o n t a i n e r  i n  
which t h e  P l a n a r i a  c o u l d  l i v e .  T h i s  c o n t a i n e r  had t o  i n c l u d e  an automat ic  
mechanism t h a t  would s e c t i o n  and preserve  t h e  P l a n a r i a  w h i l e  i n  o r b i t .  
e a r l y  a t t e l r p t s  a t  c o n s t r u c t i o n  were f r u s t r a t e d  by l a c k  o f  equipment. 
E xper i  ment a t  i on w i t h  p l  a n a r i  an behavi o r  under va r y i  n g condi t i ons and 
m a i n t a i n i n g  t h e  P l a n a r i a n  c u l t u r e s  over  t h e  y e a r s  p r o v i d e d  another  s t rugg le .  
An exanple o f  t h i s  was t h e  d iscovery  t h a t  P l a n a r i a  p u l l  themselves apar t .  
T h i s  r e a l i z a t i o n  e x p l a i n e d  t h e  seemingly random m u l t i p l i c a t i o n  o f  p l a n a r i a  i n  
t h e i r  c u l t u r e  dishes. Another problem was t h e  f i e r c e  t e c h n i c a l  debate t h a t  
ensued i n  choosing a method of p r e s e r v i n g  t h e  P lanar ia .  These chal lenges 
t a u g h t  problem s o l v i n g  and t e c h n i c a l  p lann ing .  The o r i g i n a l  s tudents  l e a r n e d  
t h e s e  lessons and s e t  t h e  foundat ions  f o r  t h e  present  group. 
ORGAN1 ZATION 
The 
None o f  t h e  exper iments c o u l d  be conp le ted  w i t h o u t  good organ iza t ion .  
One o f  t h e  more h i g h l y  organized groups i s  t h e  Bacter iophage experiment. 
o r d e r  t o  produce t h e  Bacter iophage experiment, teachers and s tudents  have been 
r e c r u i t e d  every year .  More t h a n  twenty teachers  and one hundred f o u r  s tudents  
have been i n v o l v e d  i n  t h i s  one p r o j e c t  s i n c e  1982. Recru i tment  o f  t h e  
s tudents  occurs y e a r l y  i n  grades n i n e  th rough t w e l  ve. 
d isp lays ,  and showcases a d v e r t i s e  t h e  p r o j e c t .  Students who a r e  i n t e r e s t e d  i n  
t h e  p r o j e c t  a r e  asked t o  read press  re leases  and i n f o r m a t i o n  about t h e  
p r o j e c t .  T h i s  y e a r l y  recrcr i tment of s tudents  he lps  ensure t h e  c o n t i n u i t y  o f  
t h e  p r o j e c t .  The o l d e r  members i n f o r m  t h e  new members o f  t h e  methods and 
procedures r e q u i  r8sd t o  produce t h e  p r o j e c t .  
I n  
S1 i de p r e s e n t a t i  ons, 
The p r o j e c t  i s  d i v i d e d  i n t o  s p e c i f i c  areas. These i n c l u d e  t h e  f o l l o w i n g :  
manufactur ing,  p u b l i c  r e l a t i o n s ,  d isp lays ,  e l e c t r o n i c s ,  r e p o r t  w r i t i n g ,  
d r a f t i n g ,  p r i n t i n g ,  a r t ,  and photography. Students may s e l e c t  t h e  area i n  
which they  are  most i n t e r e s t e d .  Students who a r e  n o t  i n t e r e s t e d  i n  t h e  
s c i e n t i f i c  aspects o f  t h e  p r o j e c t  may become i n v o l v e d  i n  t h e  c l u b ' s  fund-  
r a i s i n g  a c t i v i t i e s  which suppor t  t h e  f i n a n c i a l  needs o f  t h e  p r o j e c t .  The 
funds r a i s e d  purchase raw m a t e r i a l s  f o r  manufactur ing,  f i l m ,  d i s p l a y  
mater ia ls ,  and o t h e r  e s s e n t i a l s .  
b u t t o n  developed by t h e  a r t  department. 
members who have a c t i v e l y  p a r t i c i p a t e d  i n  t h e  p r o j e c t ' s  success. 
Members o f  t h e  c l u b  a r e  i d e n t i f i e d  by a logo 
The c l u b  d i s t r i b u t e s  these bu t tons  t o  
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Teachers f r o m  a l l  departments i n  t h e  school  a r e  r e c r u i t e d  by t h e  
c o o r d i n a t o r s  and s tudents.  
and e n l i s t  t h e i r  h e l p  w i t h  s p e c i f i c  problems. 
Students must e x p l a i n  t h e  p r o j e c t  t o  t h e  teache 
Successfu l  c o o r d i n a t i o n  o f  t h e  Bacter iophage p r o j e c t  requ i  r e s  
approx imate ly  two hours of work every day by t h e  sponsors and students.  
Students w o r k i n g  on d i f f e r e n t  aspects o f  t h e  p r o j e c t  such as p u b l i c  r e l a t i o n s ,  
photography, etc., assemble as an e n t i r e  group t o  p resent  general  updates o f  
i n f o r m a t i o n .  The separate d i v i s i o n s  a l s o  meet w i t h  teachers  who a r e  e x p e r t  i n  
t h e i r  s p e c i f i c  f i e l d s .  T h i s  c o l l a b o r a t i o n  i n s u r e s  t h e  cont inued progress and 
c o n t i n u i t y  o f  a l l  aspects o f  t h e  p r o j e c t .  
Presenta t ions  o f  t h e  p r o j e c t  have been g iven t o  t h e  Parent  Teacher 
Student  Assoc ia t ion ,  P r i n c e  George's County Board o f  Educat ion,  c i v i c  groups, 
NASA as w e l l  as o t h e r  schools. Students a r e  a l s o  g i v e n  s p e c i a l  r e c o g n i t i o n  a t  
t h e  s c h o o l ' s  annual awards program. 
F u t u r e  p l a n s  f o r  t h e  Bacter iophage group a r e  f o r m u l a t e d  each s p r i n g  f o r  
t h e  coming school  year .  Some o f  these i n c l u d e  manufac tJ r ing  o f  mockups f o r  
t e s t i n g  and d isp lays ,  con t inued r e c r u i t m e n t  o f  students,  computer t r a i n i n g ,  
a n a l y s i s  o f  space r e l a t e d  s c i e n t i f i c  a r t i c l e s ,  and schedu l ing  o f  f u t u r e  
p resenta t ions .  
EXPERIMENT CONCEPT 
The development o f  t h e  experiment concept i n t o  a workable design i s  t h e  
f i r s t  major  s tep  o f  t h e  process. The Nematode p r o j e c t  i s  un ique i n  t h a t  it 
has no t  been done i n  any prev ious  f l i g h t s .  The p r o j e c t  proposes t o  examine 
t h e  r a t e  o f  growth o f  t h e  Nematode, a smal l  worm c a l l e d  Caenerhabd i t i s  
elegans. The exper iment takes Nematodes i n  a dormant stage, a l l o w s  them t o  
grow and then f i x e s  them a t  d i f f e r e n t  l i f e  stages. 
be taken t o  a l a b o r a t o r y  and t h e  growth r a t e s  w i l l  be compared t o  a ground 
c o n t r o l  group. The f a c t o r s  t o  cons ider  i n c l u d e  male t o  female r a t i o ,  b i r t h  
de fec ts ,  and e f f e c t s  o f  cosmic and e lec t romagnet ic  r a d i a t i o n  i n  t h e  space 
environment.  A c r i t i c a l  f a c t o r  i n  t h i s  exper iment i s  m a i n t a i n i n g  t h e  p r o p e r  
environment f o r  t h e  Nematodes f r o m  t h e  t i m e  t h e y  a r e  sea led  a t  t h e  launch s i t e  
u n t i l  they  a r e  r e t u r n e d  t o  t h e  school a f t e r  t h e  f l i g h t .  
The r e t u r n e d  samples w i l l  
The des ign o f  t h e  Nematode exper iment has t o  accompl ish a l l  o f  these 
o b j e c t i v e s  t o  r e t u r n  u s e f u l  data. The e s s e n t i a l  des ign o f  t h e  exper iment 
i n c l u d e s  an Aluminum box conta iner ,  a b lock  o f  s o l i d  p l a s t i c  separated i n t o  
two ha lves  f r o m  which t h e  chambers a r e  d r i l l e d ,  an e l e c t r o n i c s  box, and a 
phase change heat  c e l l  t o  m a i n t a i n  temperature requirements. The chamber 
b lock,  c o n s t r u c t e d  f r o m  two s l a b s  o f  Lexan p l a s t i c ,  con ta ins  two redundant 
s e t s  o f  t e n  chambers. Each o f  t h e  twenty  chambers c o n s i s t s  o f  t h e  growth 
segment, where approx imate ly  100 Nematodes a r e  s tored,  a f o o d  housing and a 
f i x a t i v e  hous ing  which a r e  separated f r o m  t h e  growth segment by smal l  g lass  
d imple a c t u a t o r s  which s h a t t e r  upon command f r o m  t h e  c o n t r o l l e r  c i r c u i t .  A l l  
o f  t h e  food a c t u a t o r s  f i r e  s e q u e n t i a l l y  when t h e  exper iment i s  a c t i v a t e d  and 
t h e  f i x a t i v e  a c t u a t o r s  f i r e  a t  t i m e d  i n t e r v a l s .  
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Over t h e  pas t  f o u r  years, t he re  have been severa l  changes i n  t h e  design. 
ma te r ia l  s t reng th  Some o f  t h e  problems encountered i n  e a r l i e r  models inc lude:  
problems w i t h  t h e  p l a s t i c  used, displacement o f  a i r  i n  t h e  chambers, leakage 
from v i b r a t i o n s  and t h e  c o n t r o l s  f o r  t h e  sa fe  i n i t i a t i o n  o f  t he  diinple 
actuators.  
prevent  leakage and i s  s t rong  enough t o  meet t h e  s t r u c t u r a l  requirements. The 
c o n t r o l  c i r c u i t  insures the  dimple ac tua tors  t o  be sa fe  and e f f i c i e n t l y  uses 
power by sequencing t h e  f i r i n g  of t h e  food re leas ing  ac tua tors  i ns tead  o f  
f i r i n g  them simultaneously. The phase change heat c e l l ,  con ta in ing  ca lc ium 
c h l o r i d e  hexahydrate and b i s o l  I 1  w i l l  keep t h e  Nematodes w i t h i n  the  
t emp e r a t  u r e  1 i m i  t s . 
The present design has two b locks o f  Lexan glued together  t o  
Prepar ing t h e  Nematodes f o r  f l i g h t  w i l l  t a k e  severa l  months immediately 
before launch. The Nematodes a l l  have t o  be i n  t h e  same l i f e  stage p r i o r  t o  
i n j e c t i o n  i n t o  t h e  experiment and they a l so  must be capable o f  be ing dormant 
f o r  severa l  weeks. 
The P r o t e i n  Product ion o f  b a c t e r i a  experiment has t h e  same two stage 
opera t ion  as t h e  Nematode experiment. The bac te r ia  begins i n  a f reeze d r i e d  
s t a t e  i n  t h e  center  sec t i on  o f  two ALCPIR p l a s t i c  bags. To one side, separated 
by a b a r r i e r ,  i s  t h e  food. On the  o ther  s i d e  i s  t he  f i x a t i v e .  This  
experiment uses two stepper motors t o  re lease t h e  b a r r i e r s  when t h e  c o n t r o l l e r  
c i r c u i t  actuates the  mechanism. The P r o t e i n  Product ion experiment requi  res 
s t r i c t  temperature l i m i t s  (37 +10 degrees C) d u r i n g  t h e  mission so  i t  conta ins 
a t h e r m o s t a t i c a l l y  c o n t r o l l e d  heater.  
CONSTRUCTION 
Hardware f o r  G-376 has been cons t ruc ted  i n  every imaginable p lace  f rom 
basements t o  school classrooms t o  government i n s t i t u t i o n s  t o  p r i v a t e  shops and 
labora tor ies .  
s t e r i l e  ma te r ia l  i n t o  t h e i  r p r o j e c t s  before launch. Experiments cons t ruc ted  
in-house showed t h e  s tudent 's  methods o f  hardware const ruct ion.  
The b i o l o g i c a l  experiments developed techniques t o  i nco rpo ra te  
The Radish Seed experiment was const ructed by students i n  a machine shop. 
The experiment expects t o  photograph t h e  germinat ion o f  seeds i n  m i  c rograv i ty .  
When t h e  experiment i s  ac t i va ted ,  
growth chamber. 
assembly c o n s i s t i n g  o f  t e n  rods which have seeds a t  t he  end. The f o r c e  o f  t he  
so leno id  d r i ves  t h e  seeds through a t h i n  p l a s t i c  s h i e l d  i n t o  t h e  growth medium 
w h i l e  t h e  so leno id  p u l l s  i t s  own power plug. 
t o  c rea te  a leakproof  con ta iner  and a low f r i c t i o n  s l i d i n g  mechanism t h a  
wi thstands t h e  f o r c e  o f  t h e  solenoid.  
t h e  seeds have t o  be i n j e c t e d  i n t o  t h e  
To do t h i s  t h e  students devised a so leno id  d r i ven  p lunger  
Hours o f  machining was requ i red  
The S o l i d  Foam experiment combines polymer ic  methylene diphenyl  
isocyanate w i t h  f r e o n  i n  a poly01 s o l u t i o n  t o  produce a s o l i d  s t ruc tu re .  
e n t i r e  experiment was const ructed in-house. The two l i q u i d s ,  contained 
syringes, are released by a motor d r i ven  push-plate and i n j e c t e d  i n t o  a 
chamber where the.y combine t o  fo rm t h e  foam. But  t h e  l i q u i d s  have t o  be 
thoroughly or  t h e f  
o f  p l a s t i c  was d r i l  
cent imeters before 
'oam w i l l  no t  be uni form. A f t e r  several  f a i l u r e s ,  a b 
l e d  ou t  t o  a l l ow  t h e  l i q u i d s  t o  f l ow  together  f o r  severa l  
reaching the  chamber. The d i f f i c u l t  p a r t  was i n s u r i n g  t h a t  
t h e  mix ing  chamber would not  inpede t h e  f l ow  o r  leak - e i t h e r  o f  which would 
e f f e c t i  ve ly  r u i n  t h e  experiment. 
The 
n 




Design ing an experiment and b u i d i n g  i t  does not  complete t h e  process. I t  
has t o  be t e s t e d  t o  i n s u r e  t h a t  i t  w i l l  work as planned. For  most o f  t h e  
experiments the re  was more t ime spent t e s t i n g  and redesign ing than des ign ing 
and bu i l d ing .  The Polyethylene mel t  experiment i s  a good example o f  t h i s  
idea. 
melted i n  space. 
hea t ing  method had t o  be designed t o  miirlimized power. 
Aluminum conta iner  w i t h  two c y l i n d r i c a l  hea t ing  c o i l s  t o  me l t  t he  var ious 
shapes o f  Polyethy lene packed i n s i d e  t h e  container.  
shapes maximize t h e  sur face area f o r  f a s t e r  melt ing.  A problem t h a t  on ly  
t e s t i n g  cou ld  f i x  was the  amount o f  power requ i red  t o  mel t  t h e  p l a s t i c  and a 
method o f  t u r n i n g  o f f  t h a t  power a f t e r  t h e  experiment was f i n i s h e d  o r  a 
f a i l u r e  occurred. 
Polyethy lene i n  l e s s  than two hours. The redundant power c u t o f f  system uses 
th ree  independent methods: a thermostat  c u t o f f  switch, a timer c i r c u i t  and a 
second thermal swi tch made o f  Polyethy lene t h a t  opens when t h e  p l a s t i c  melts. 
Overheat ing o f  t h e  can was overcome i n  -the labora tory  by us ing  enough 
i n s u l a t i o n .  
Th is  experiment wants t o  examine t h e  s t r u c t u r e  o f  Polyethy lene p l a s t i c  
The f i n a l  design i s  an 
The var ious Polyethy lene 
Polyethylene mel ts  a t  163 degrees C. F i r s t  an e f f i c i e n t  
A 12V, 16 D c e l l  power supply was found t o  mel t  t h e  
The Liesegang Bands experiment w i l l  photograph t h e  reac t i on  o f  potassium 
chromate and copper ace ta te  i n  agar. A l l  t e s t i n g  was done in-house. 
chemical t e s t i n g  was c a r r i e d  ou t  i n  two phases. F i r s t  a s u i t a b l e  gel  had t o  
be found. Gels such as sodium s i l i c a t e ,  un f lavored ge la t in ,  and agar were 
observed as they were subjected t o  f ree.z ing and temperatures around 200 
degrees F. They were a l t e r n a t e l y  subjected t o  t h e  temperature extremes f o r  
per iods vary ing  f rom severa l  hours t o  steveral days. The agar appeared t o  show 
t h e  l e a s t  responses t o  such temperature var ia t ions .  
The 
The r e a c t i n g  chemicals were se lec ted  a f t e r  t he  best  ge l  was found. 
Several chemical combinations, such as potassium chromate and copper acetate,  
potassium chromate and s i l v e r  n i t r a t e ,  l ead  aceta te  and potassium iod ide,  
coba l t  n i t r a t e  and ammonium hydroxide, were t e s t e d  and t h e i r  c r y s t a l  fo rmat ion  
evaluated and photographed. The Combination o f  potassium chromate and copper 
ace ta te  was se lec ted  because o f  t h e  forimation o f  brown c r y s t a l s  t h a t  
con t ras ted  w e l l  w i t h  t h e  c o l o r  o f  t h e  agar conta in ing  t h e  chromate. Th is  
combi n a t i o n  photographed we1 1. 
Potassium chromate and copper ace ta te  were a l lowed t o  reac t  under vary ing  
temperature cond i t ions  and maintained i n  the  l abo ra to ry  f o r  as long as two 
months. The c r y s t a l s  h e l d  up w e l l  under temperature var ia t ions ,  and f o r  as 
l ong  as two months. 
Mechanical t e s t i n g  o f  t h e  i n j e c t i n g  mechanism invo lved  a v a r i e t y  o f  
procedures i n c l u d i n g  solenoids, p l a s t i c  and glass tubes, and p l a s t i c  and g lass 
syr inges. P l a s t i c  syr inges were se lec ted  because they had b e t t e r  f l ow  
c h a r a c t e r i s t i c s  than ground glass syr inges. 
of b e t t e r  t ransparency l ead ing  t o  b e t t e r  photographs. 
Glass tubes were chosen because 
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Photographic t e s t i n g  became t h e  major problem w i t h  t h e  Liesegang Band 
experiment. The o r i g i n a l  placement o f  t h e  f l a s h  attachment b locked t h e  view 
o f  t h e  Surface Tension experiment which i s  t o  be mounted above t h e  Liesegang 
Band tubes. Both experiments w i l l  be photographed by the  same camera. The 
l i g h t  i n t e n s i t y  o f  t h e  next f l a s h  attachment bleached ou t  a l l  p i c tu res .  A t  
t h e  present  t ime, i t  i s  f e l t  t h a t  a r i n g  f l ash ,  w i t h  the  bottom and s ides 
covered w i t h  tape s o  t h e  l i g h t  can be bounced o f f  o f  t h e  t o p  o f  t h e  
experiment, w i l l  be an acceptable l i g h t  source. T e s t i n g  continues. 
POST FLIGHT 
For most experiments, most o f  t h e  work i s  completed when t h e  can i s  
sealed f o r  launch. But  f o r  some, t h e  work does no t  begin u n t i l  a f t e r  t h e  
exper i  ment i s  returned. 
Once t h e  Cosmic Ray p r o j e c t  has been re tu rned t o  t h e  school, t h e  process 
o f  data reduc t ion  - c o l l e c t i n g ,  i n t e r p r e t i n g ,  comparing, and conclud ing - 
begins. The Cosmic Ray p r o j e c t  u t i l i z e d  a spec ia l  p l a s t i c  - a l l y l  d i g l y c o l  
po lycarbonate o r  CR-39 - t o  c o l l e c t  a record  o f  h igh  energy i o n i z e d  p a r t i c l e s  
which pass through t h e  p l a s t i c  a t  a range o f  8 t o  30 MeVlanu ( those o f  h ighe r  
energy cannot be detected by CR-39). The CR-39 w i l l  be arranged i n t o  two 
b locks o f  f i f t y  sheets - each sheet be ing  20 microns t h i c k  - p e r  block.  The 
two b l o c k s  w i l l  be p l a c e d  i n  areas of minimum s h i e l d i n g  t o  maximize exposure 
t o  cosmic rays. 
i n  t h e  center  t o  reduce absorp t ion  o f  cosmic rays through t h e  b lock.  
cosmic rays which pass through t h e  p l a s t i c  leave a weak spot o r  t r a c k  i n  each 
sheet through which they pass. Thus a permanent record  of t h e  cosmic rays i s  
made. 
The b locks are made of .25 i n c h  Lexan, th inned t o  .125 inches 
The 
To uncover t h i s  record  t h e  CR-39 sheets, numbered f o r  i d e n t i f i c a t i o n ,  are 
exposed t o  6.25M NaOH a t  70 degrees C. 
NaOH before t h e  CR-39 i s  t o t a l l y  dissolved, t hus  more p l a s t i c  i s  d i sso l ved  i n  
t h e  weak spots o r  t r a c k s  where t h e  cosmic rays have passed. With t h e  he lp  o f  
h i g h  power microscopes and computers, t h e  width,  depth, angle, and shape o f  a 
cosmic ray t r a c k  can be measured. These computers w i l l  a l s o  he lp  i n  ana lyz ing  
t h e  f o u r  measurements by comparing t h e  data w i t h  r e l i a b l e  data f rom o t h e r  
s i m i l a r  experiments. T h i s  w i l l  he lp  t o  determine t h e  o r i g i n ,  type, and 
v e l o c i t y  o f  each recorded cosmic ray. 
conpos i t ion  o f  t h e  sun and poss ib l y  s o l a r  f l a r e s  as w e l l  as s t e l l a r  bodies, 
new cosmic rays, and t h e  space environment. 
compared t o  o ther  cosmic ray experiments t o  determine t h e  v a l i d i t y  o f  t h e  work 
and t o  draw conclusions. 
The sheets a re  removed f rom t h e  ho t  
These r e s u l t s  are used t o  study t h e  
F i n a l l y ,  t h e  data w i l l  be 
CONCLUSION 
Th is  paper has presented t h e  process by which each o f  t h e  four teen 
p r o j e c t s  advanced f rom abs t rac t  ideas i n t o  a workable m ic rog rav i t y  experiment. 
A l l  o f  t h e  experiments i n  t h e  6-376 program were conceived, designed, b u i l t ,  
and t e s t e d  e i t h e r  by s tudents d i r e c t l y  o r  w i t h  students invo lved.  
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